Effects of cycloheximide and actinomycin D on radiation-induced apoptotic cell death in the developing mouse cerebellum.
Effects of cycloheximide and actinomycin D on radiation-induced cell death in the external granular layer (EGL) of the cerebellum were studied in vivo. Newborn mice were exposed to 0.24 Gy gamma-radiation, and dying cells which exhibited pyknosis of nuclei in the EGL were examined at various post-irradiation periods. The number of pyknotic cells began to increase 3 h after irradiation, reached a peak incidence at 6 h, and then gradually fell to the sham-irradiated level by 18 h. When pups were injected with cycloheximide 1 h after irradiation, cell death was suppressed for 6 h, but a peak mortality as high as in the case of radiation alone was attained at 15 h after irradiation. When pups were treated with cycloheximide twice, at 1 and 6 h after irradiation, cell death did not occur for 15 h, but then the incidence rose to a level similar to that after irradiation alone. These findings showed that radiation-induced cell death in the EGL is suppressed by cycloheximide until the chemical is metabolized. Hence, death is by apoptosis which is known to require macromolecular synthesis, and the 'signal' for apoptosis in the cell persists for at least 15 h after irradiation. On the other hand, actinomycin D injected immediately before or after irradiation did not affect the initiation of cell death; actinomycin D alone induced cell death.